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In Vitro Nanoparticle Degradation via MMP-12 Figure S2 . Nanoparticle size analysis of L-Pep-Pt-NP by Dynamic Light Scattering (DLS) and TEM before and after exposure to MMP-12 et al., J Biol Chem 2001, 276, 20085) . Nu/nu mice were obtained through the UCSD in-house breeding colony. Animals were inoculated with ~10 6 cells as a subcutaneous bolus, and treatments began once tumor mass reached ~50 mm 3 . Animals were sacrificed at 12 days post-treatment. Calipers were used to record tumor volume daily over the course of the study. Absolute tumor volume was approximated with the formula: (1) V = 0.5 *length (mm) x width 2 (mm). Relative tumor volume was determined by the formula: (2) Vrelative = ( / ) * 100, where V is the absolute tumor volume on the day of measurement
S5
and Vi is the absolute tumor volume on the first day of treatment. Live-animal imaging was taken on a GE Art Optix instrument. For optical imaging, animals were anesthetized with isofluorane with an induction dose of 3% and a maintenance dose of 1.5% in an oxygen gas stream. After injection, animals were imaged at given timepoints using a GE ART eXplore Optix Instrument (λex= 635 nm and λem= 693 nm). After sacrifice, tumors were harvested and frozen for tissue section preparation and analysis. Tumors were removed and frozen using cryoprotection and Optimum Cutting Temperature (O.C.T.) formulation. The tissue was then sectioned with a cryostat at 5 μm thickness and places on an ITO coverslip. A Zeiss ELYRA super resolution microscope located within the Environmental Molecular Sciences Laboratory at PNNL in Richland, WA was used for SIM imaging.
A NanoSIMS 50L (Cameca, France) located within the Environmental Molecular Sciences
Laboratory at PNNL in Richland, WA was used for secondary ion mass spectrometry imaging.
Safety Considerations
Standard laboratory safety protocols were followed in the performance of all procedures described herein. No unexpected hazards were encountered.
Polymer Synthesis Figure S1 . Synthetic route of multilabeled polymers L-Pep-Pt-P and D-Pep-Pt-P. 
Fluorescent IHC Staining of Tissue Sections
Tissue sections on 18 mm 2 ITO coverslips (70-100 Ω, 6462-AB, SPI supplies) were fixed for 10 min with acetone at room temperature and washed three times with PBSt (0.05% Tween in PBS). 
Fluorescence Imaging by Wide-field and Structural Illumination Microscopy (SIM)
SIM and wide-field fluorescence imaging was performed on the Elyra S1 inverted fluorescence microscope (Zeiss). To survey a large area of a tissue section, wide-field fluorescence microscopy with a 10X magnification objective was used. Multiple images were tiled to cover a large area. SIM was used to obtain high magnification, high resolution images, an oil immersion objective with 100X magnification and 1.4 numerical aperture was used in this study. The same set of lasers and fluorescence filters were used for wide-field fluorescence and SIM imaging. For every sample, 3
tracks were recorded sequentially to: (1) image the NPs (Cy5.5) using 642 nm laser excitation with emission wavelength longer than 655 nm; (2) image the cellular bodies (a-actinin) using 488 nm laser excitation with emission band 495 nm to 550 nm; and (3) image the nucleus (DAPI) using 405 nm laser excitation with emission band 420 nm to 480 nm. The laser power was adjusted 24 hr S10 accordingly due to the difference in signal level from different objectives. 3 rotations and 5 phases were taken for each SIM image. The resolution in the raw images was 80 nm per pixel, and in the resulting super resolution images was 40 nm per pixel. The camera exposure time was 100 ms per image. In SIM, the multi-phase/rotation/track data were later processed to obtain super resolution images using the ZEN software (Zeiss). 
NanoSIMS Imaging
For NanoSIMS analyses, the samples were coated with 10 nm of Au prior to analysis to minimize sample charging. Samples were presputtered with about 2 × 10 16 ions cm -2 after which, images sized 48 µm × 48 µm containing 256 pixel × 256 pixel were acquired with a 16 keV, ~1.5 pA Cs + primary ion beam (width ~115 nm) using magnetic peak switching, where in the first two planes 
SIM and NanoSIMS Correlated Images
NanoSIMS images were transformed using Matlab software to correlate with SIM images acquired on similar areas. Thus, all three signals observed on SIM images can be correlated with the seven acquired NanoSIMS images representing different ion maps. Inside/outside of 31 P-rich ROIs: 10/10 ROIs inside/outside of 31 P-rich areas were selected from 3 independent images for the samples containing Pep-Pt-NP and from 2 independent images for the saline samples.
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Statistical Analysis of NanoSIMS Data
ROI counts (as a ratio counts/area) were averaged for the different groups, leaving out the average of those considered as outliers (values higher or lower to IQR*1.5).
Those averages and corresponding SE are listed in Table S1 and Table S2 .
Additional statistical analyses were performed with Graphpad software with these values to compare bars on graphs of Figure 5 in the main text. The results of unpaired t tests are shown in Table S3 . Table S1 . 15 
